This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


(19) 



EuropMlsches Patentamt 
European Patent Office 
Offlc ur peon des brevets 



(12) 


(43) Date of publication: 

24.11.1999 Bulletin 1999/47 

(21) Application number: 99303832.2 

(22) Date of filing: 17.05.1999 


(H) EP 0 958 802 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel* A61F 13/15 


(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fi FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: ia05.1998 JP 13528998 

(71) Applicant: UNI-CHARM CORPORATION 
Kawanoe-shl Ehime-ken (JP) 


(72) Inventors: 

• Fujloka, Yoshihisa, 
Research & Development Dfvls. 
Motoyo-gun, Kagawa-ken 769-1602 (JP) 

• Wada, Ichiro, Research & Development Dlvis. 
Motoyo-gun, Kagawa-ken 769-1602 (JP) 

• Kurita, Norlyukl, Research & Development Divfs. 
Motoyo-gun, Kagawa-ken 769-1602 (JP) 

(74) Representative: Parry, Christopher Stephen 
Saunders & Dolleymore, 
9 Rickmansworth Road 
Watford, Herts. WD1 7HE (GB) 


(54) Absorbent article having cushion layer 


(57) An absorbent article comprising a liquid-perme- 
able top sheet a back sheet, and an absorbent core in- 
terposed between the top sheet and the back sheet 
wherein the top sheet rises upwardly from the absorbent 


core to have a plurality of protrusions, which extend par- 
allel with one another in a longitudinal direction of the 
absorbent article, and a hydrophilic material is provided 
within the protrusions so as to form a cushion layer. 
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Description 

[0001] The present invention relates to an absorbent 
article such as a disposable diaper a urine absorbent 
pad. a sanitary napkin, or the like, particularly to an ab- 
sorbent article having a surface structure material which 
is excellent in fitting property to a human body and which 
can effectively prevent side leakage. 
[0002] A conventional absorbent article such as a dis- 
posable diaper, a urine absorbent pad, a sanitary nap- 
kin, or the like generally comprises a liquid-permeable 
top sheet, which faces the wearer and receives excre- 
ment in use, a liquid-impermeable back sheet and an 
absorbent core, which is interposed between the top 
sheet and the back sheet and absorbs the excrement 
permeated through the top sheet. The absorbent core 
is formed by pulp and SAP (super absorbent polymer) 
or the like. 

[0003] Among these absorbent articles, there may be 
a relatively bulky cushion layer constituted by hy- 
drophilic fibers is provided between the absorbent core 
and the top sheet, so as to improve fitting property to 
the urogenital organs or environs of the wearer when it 
comes into contact with the crotch region of the wearer 
and to prevent side leakage of excrement such as urine 
or menses blood. 

[0004] However, because the shape of the crotch re- 
gion differs from one individual to another, the absorbent 
article having the above-mentioned cushion layer does 
not necessarily provide a close fit in the crotch region. 
[0005] Particularly in aged people, there are remark- 
able differences in the shapes of the crotch region (in- 
cluding the urogenital organs and the inguinal region) 
or the abdominal region or the region between the but- 
tocks of individuals due to shrinking of the flesh, loos- 
ening or wrinkling of the skin accompanied by age. 
Thus, there are many cases that a disposable diaper, a 
urine absorbent pad, or the like for caring for aged peo- 
ple cannot provide a close fit in the crotch region, etc. 
Further, the amount of urination of an aged person per 
episode is much greater than that of a baby. Thus, if the 
disposable diaper or the urine absorbent pad does not 
provide a close fit in the crotch region, urine leaks from 
the sides thereof, which results in wet clothes or sheets. 
[0006] The present invention is to solve the conven- 
tional problems as mentioned above, and an object of 
the present invention is to provide an absorbent article 
which is easily deformed and provide a close fit in the 
crotch region of the wearer to conform with the shape 
thereof and can prevent side leakage of excrement. 
[0007] The present invention is to provide an absorb- 
ent article comprising a liquid-permeable top sheet, a 
back sheet, and an absorbent core interposed between 
the top sheet and the back sheet, wherein the top sheet 
rises upwardly from the absorbent core to have a plu- 
rality of protrusions, which xt nd parallel with one an- 
other in a longitudinal direction of the absorbent article, 
and a hydrophilic material is provided within the protru- 


sions so as to form a cushion layer. 
[0008] The absorbent article can be used as a dispos- 
able diaper, a sanitary napkin, a urine absorbent pad. 
or the like, and provide a clos fit in the crotch region of 
s the wearer by the cushion layer, thereby preventing side 
leakage of excrement. 

[0009] In order to ensure retainment of the hydrophilic 
material in the protrusions, it is preferred that a liquid- 
permeable intermediate sheet is provided between the 
10 top sheet and the absorbent core, and the top sheet and 
the intermediate sheet are joined at valley portions be- 
tween the protrusions. 

[0010] In the above construction, when joining of the 
* top sheet and the intermediate sheet at the valley por- 
1* tions is carried out at intervals along the longitudinal di- 
rection, the liquid-permeable property at the valley por- 
tions is increased. 

[0011] Further, when the density of the cushion layer 
is 0.4 g/cm 3 or less and the hydrophilic material is 
20 formed by hydrophilic fibers or hydrophobic fibers sub- 
jected to hydrophilic treatment, having a fineness of 1 
denier or more, it becomes bulky, liquid-permeable and 
easily recovered or restored elastically when pressu- 
rized. 

2S [0012] Furthermore, when the height dimension of the 
protrusions is 5 mm or more, the cushion layer is easily 
deformed depending on the shape of the crotch region 
of the wearer. Still furthermore, when the gap betw en 
adjacent protrusions, at the mountainsides thereof, is 

30 narrower than the width of the valley portions, excre- 
ment is easily absorbed by the protrusions. 
[001 3] For adapting to the shape of the crotch region, 
it is possible to enlarge the cross-sectional areas of the 
protrusions positioned near the center of the absorbent 

35 article (in a lateral direction perpendicular to the longi- 
tudinal direction) compared with the cross-sectional ar- 
eas of the protrusions positioned near the sides of the 
absorbent article. 

[0014] The back sheet is preferably liqukHmpermea- 
40 ble. 

[0015] Moreover, it is preferred that liquid barriers in- 
ferior in liquid-permeability to that of the hydrophilic ma- 
terial are provided inside of the protrusions along the 
longitudinal direction to substantially divide the by- 
45 drophilic material in two portions in the respective pro- 
trusions. Thus, excrement is easily spread to a wide 
range along the longitudinal direction and absorbed by 
the absorbent core. 

[0016] This liquid barrier may be a resinous film or a 
50 hydrophobic non woven fabric, or else may be formed in 
such a manner that the intermediate sheet upwardly ris- 
es from the absorbent core, at the inside of the protru- 
sions, or the top 6heet downwardly hangs from the tops 
of the protrusions, at the inside of the protrusions. 
55 [0017] Embodiments of the invention are described 
below with reference to the accompanying drawings, in 
which: 

[0018] The inv ntion will be described in more detail 
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below by way of reference to th following drawings, in 
which; 


Fig. 1 is a partial perspective view including a sec- 
tional view which shows one example of an absorb- 
ent article of the present invention; 
Fig. 2 is a partial sectional view of the absorbent 
article shown in Fig. 1; 

Fig. 3 is a partial perspective view showing an ex- 
ample in which liquid barriers are further provided 
to the absorbent article shown in Fig. 1 ; 
Figs. 4(A), 4(B) and 4(C) are partial sectional views 
showing examples of other constructions of the liq- 
uid barriers shown in Fig. 3; 
Figs. 5(A) and 5(B) are sectional views showing ex- 
amples in which cross-sectional areas of protru- 
sions are changed in the absorbent articles shown 
in Fig. 1 and Fig. 3, respectively; and 
Fig. 6 is a plan view showing an example of the ab- 
sorbent article of the present invention, which is 
formed in an hourglass shape. 

[0O1 9] Fig. 1 is a partial perspective view including a 
sectional view which shows one example of an absorb- 
ent article of the present invention, and Fig. 2 is a partial 
sectional view thereof. The X-axis represents the lateral 
direction of the absorbent article and the Y-axis repre- 
sents the longitudinal direction of the same. 
[0020] An absorbent article 1 comprises a surface 
structure material 4 which faces the wearer in use. a liq- 
uid-impermeable back sheet 3, and an absorbent core 
2 interposed between the surface structure material 4 
and the back sheet 3. The absorbent core 2 is formed 
by wrapping crushed pulp or a mixture of crushed pulp 
and SAP in an absorbing sheet such as tissue. The SAP 
can be made of polyacrylic acid, sodium polyacrylate, 
polyacrylamide, polyacrytonrtrile, polyvinyl alcohol, an 
additional polymer of maleic anhydride, a polyether, a 
condensed polymer, a polysaccharide such as starch or 
cellulose, a protein such as collagen, or the like. Exam- 
ples of the SAPs include: a cross-linked compound of 
sodium polyacrylate, a graft copolymer of starch having 
sodium polyacrylate or a graft copolymer of cellulose 
having polyacrylonitrile chains. The back sheet 3 is 
formed of, for example, a polyolefin resinous sheet In- 
cidentally, when the absorbent article 1 is used as a dis- 
posable diaper or a sanitary napkin, it is preferred that 
the back sheet is breathable. Moreover, when it is used 
as a urine absorbent pad to be used inside of a diaper, 
the back sheet 3 may be liquid-permeable. 
[0021] The surface structure material 4 has a liquid- 
permeable top sheet 5 and a similarly liquid-permeable 
intermediate sheet 6 provided between the top sheet 5 
and the absorbent core 2. The top sheet 5 and the in- 
t rm diate sheet 6 compris , for xample, point bond 
nonwoven fabric, through-air nonwov n fabric, spun 
bond nonwoven fabric, or spun lace nonwoven fabric 
formed by hydrophobic fibers (e.g., single fibers such as 


of polyethylene, polypropylene r polyester and com- 
posite fibers such as of polyester and polyethylene) sub- 
jected to hydrophilic treatment, or by hydrophilic fibers 
(e.g., rayon fibers). The "hydrophobic fibers subjected 
^ to hydrophilic treatment" herein m ntioned means a hy- 
drophobic fiber which, for example, is made hydrophilic 
by treating with a surfactant; is made hydrophilic by 
chemically binding a chemical substance such as a 
monomer or a polymer having a hydrophilic group there- 
's to; is subjected to plasma processing; is kneaded with 
a chemical substance having a hydrophilic group; or is 
made hydrophilic by treating its surface it to have a pro- 
filed section. Alternative, the top sheet 5 and the inter- 
mediate sheet 6 may comprise a resinous film such as 
is polyethylene (PE) having a number of pores. 

[0022] The top sheet 5 is joined to the intermediate 
sheet 6 at valley portions (or channels) 7. The vaJley por- 
tions 7 extend in the longitudinal direction (Y-axis direc- 
tion) and are arranged at regular intervals P in the lateral 
20 direction (X-axis direction). The top sheet 5 rises up- 
wardly from the intermediate sheet 6, between the ad- 
jacent valley portions 7, so as to form protrusions (or 
puckers) 8. These protrusions 8 extend along the longi- 
tudinal direction and are parallel to each other. In the 
2* individual protrusions 8, a hydrophilic material is re- 
tained between the top sheet 5 and the intermediate 
sheet 6 so as to form a cushion layer 0, 
[0023] The hydrophilic material forming the cushion 
layer 9 can be formed by, for example, hydrophobic fib- 
30 crs (e.g., single fibers such as of polyethylene, polypro- 
pylene or polyester and composite fibers such as of pol- 
yester and polyethylene) subjected to hydrophilic treat- 
ment, or by hydrophilic fibers (e.g., rayon fibers), similar 
to top sheet 5 and the intermediate sheet 6. These fibers 
35 can be used as the hydrophilic material, for example, in 
the form of a row, a web, or a bulky, low-density nonwo- 
ven fabric such as a through -air nonwoven fabric. 
[0024] Incidentally, the hydrophilic material may be a 
tow of strip-shaped materials (fibers) prepared from a 
40 sheet or film, which is hydrophilic or subjected to a hy- 
drophilic treatment. 

[0025] In order to make the cushion layer 9 bulky, eas- 
ily liquid-permeable arid easily recovered or restored 
elastically when pressurized, the density of the cushion 
45 layer 9 is preferably 0.4 g/cm 3 or less. Further, when the 
hydrophilic material is formed by fibers, it is preferred 
that the fibers have a fineness of 1 denier or more. 
[0026] Joining of the top sheet 5 and the intermediate 
sheet 6 at the above-mentioned valley portions 7 can 
so be carried out by using a hot melt type adhesive, etc. 
Also, when the top sheet 5 and the intermediate sheet 
6 contain thermoplastic fibers, joining of the top sheet 5 
and the intermediate 6heet 6 at the valley portions 7 can 
be carried out by fusion-bonding. 
«5 [0027] At the r spectiv valley portions 7, the top 
sh et 5 and the intermediate shoet 6 may be joined con- 
tinuously along the longitudinal direction (Y-axis direc- 
tion), but preferably they are johed intermittently. That 
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is, it is pref rred that a plurality of joined portions (ad- 
hesiv portions or fusion-bonding portions) are ar- 
ranged at int rvals along the longitudinal direction (Y- 
axis direction), at the respective valley portions 7. so that 
unjoined portions are provided between the adjacent s 
joined portions. By employing such a construction, in the 
valley portions 7, excrement easiry permeates through 
the intermediate sheet 6 to the absorbent core 2 at the 
unjoined portions. 

[0028] Also, the height "h" of the protrusions 8 from 10 
the surface of the intermediate sheet 6 is preferably 5 
mm or more to 50 mm or less, and more preferably 10 
mm or more to 30 mm or less. When the height "h" of 
the protrusions 8 is set within the above-mentioned 
range, the surface structure material 4 easiry fits to the is 
uneven shape of the body of the wearer. 
[0029] Also, it is preferred that a gap L1 between the 
adjacent protrusions 8, at mountainside portions 11 
thereof, is narrower than the width L2 of the valley por- 
tion 7 (i.e., a gap between the adjacent protrusions 8, 20 
at the valley portion 7). When LI < L2, because the val- 
ley portions 7 having a relatively low liquid-permeability 
due to the joined portions are covered by the adjacent 
protrusions 8, almost all of the excrement introduced in- 
to the absorbent article 1 permeates through the protru- ss 
sions 8 having a relatively high liquid-permeability. 
Thus, excrement can be easily absorbed by the absorb- 
ent core 2. Accordingly, more preferably L1 = 0, that is, 
it is preferred that the adjacent protrusions 8 come into 
contact with each other, at the mountainside portions 11. 30 
[0030] As shown in Fig. 1, the top sheet 5 and the 
intermediate sheet 6 constituting the surface structure 
material 4, and the back sheet 3 are joined to each other 
at the outer region of the absorbent core 2 to form joining 
portions 12. At these joining portions 12, the above- 35 
mentioned respective sheets 3, 5 and 6 are joined to 
each other by a hot melt type adhesive or by fusion- 
bonding, etc. 

[0031] In the absorbent article 1 according to the 
present invention, because the surface structure mate- 40 
rial 4 has the protrusions 8 extending parallel to each 
other and the bulky and low-density hydrophilic material 
is provided in the protrusions 8, the respective protru- 
sions 8 deform depending on the shape of the wearer's 
crotch region, etc, when the surface structure material *s 
4 is against the a wearer. Accordingly, the surface struc- 
ture material 4 provides a close fit the wearer, and as a 
result, excrement hardly leaks outside the absorbent ar- 
ticle 1: 

[0032] In the absorbent article 1, further, most of ex- so 
crement permeates the top sheet 5, the cushion layer 9 
and the intermediate sheet 6 and is absorbed by the ab- 
sorbent core 2. Because this absorbent article 1 has a 
larger surface area for receiving the excrement, as com- 
pared with a conventional absorbent article, a high r de- 55 
gree of liquid-absorbing ability can be obtained. Also, in 
the case where a large amount of excrement is intro- 
duced into the surface structure material 4, part of the 


excrement, which cannot permeat into the protrusions 
8 immediately, flows along the longitudinal direction (Y- 
axis direction) through the valley portions 7. As xcre- 
m nt spr ads along the valley portions 7, it permeates 
s the top sheet 5 and the intermediate sheet 6 to reach 
the absorbent core 2. Therefore, the excrement hardly 
spreads in the lateral direction (X-axis direction) and 
hardly leaks from the sides of the article, whereby the 
excrement is absorbed by the absorbent core 2 uniform- 
10 fy with a wide range. Accordingly, the liquid-absorbing 
ability of the whole absorbent article 1 can be increased 
and it can endure a large amount of excrement even 
when a thin absorbent core is used as the absorb nt 
core 2. 

is [0033] Fig. 3 is a partial perspective view including a 
sectional view showing an example in which liquid bar- 
riers are further provided to the absorbent article of the 
present invention shown in Fig. 1. 
[0034] In an absorbent article 1A, liquid barriers 15 
a> are provided at the inside of the protrusions 8, so that 
the excrement permeated in the cushion layer 9 can be 
substantially completely dammed up in the lateral direc- 
tion (X-axis direction) by the liquid barriers 15. In Fig. 3, 
each of the liquid barriers 1 5 is composed of a long strip- 
es shaped resinous film, hydrophobic n on woven fabric, hy- 
drophilic nonwoven fabric, etc. Incidentally, in the case 
where the long strip-shaped hydrophilic nonwoven fab- 
ric is used as the liquid barrier 15, it is required that the 
fiber density of the hydrophilic nonwoven fabric is higher 
w than that of the hydrophilic material constituting the 
cushion layer 9, so that the hydrophilic nonwoven fabric 
functions like a liquid barrier. 

[0035] Each of the long strip-shaped liquid barriers 15 
is provided all along the protrusion 8 in the longitudinal 
s direction (Y-axis direction) so that the sheet plane there- 
of rises (preferably vertically) from the surface erf the ab- 
sorbent core 2, i.e., it substantially divides the inside of 
the protrusion 8 into two portions. 
[0036] In the absorbent article 1 A, the liquid barriers 
o 15 prevent the excrement, which remains on the inside 
of the protrusions 8 because it has permeated the top 
sheet 5 but cannot permeate the intermediate sheet 6, 
from moving in the lateral direction (X-axis direction) in- 
side of the protrusions 8. Thiat is, excrement is inhibited 
5 to move in the X-axis direction by the liquid barriers 15 
and can only flow in the Y-axis direction. Then, as it 
spreads along the whole absorbent article 1 A by flowing 
in the Y-axis direction, the excrement permeates the in- 
termediate sheet 8 and is absorbed by the absorbent 
e> core 2. Accordingly, even in the case where a larg 
amount of excrement is introduced into the absorbent 
article 1 A at a very small area, the excrement can be 
prevented from leaking from the sides of the absorbent 
article 1A. 

> [0037] Fig©. 4(A), 4(D) and 4(C) are partial sectional 
views showing xamples f other construction of th liq- 
uid barriers different from the example shown in Fig. 3. 
In Fig. 4(A), liquid barriers 15a are formed by disposing 
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hydrophobic fibers (not subjected to hydrophilic tr at- 
ment) such as composite fibers of polypropylene and 
polyethylene or single fibers of polypropylene or poly- 
ethylene, so as to divide the hydrophilic material in the 
respectiv protrusions 8 substantially into two portions. 
The fiber density of the hydrophobic fibers constituting 
the liquid barriers 15a is higher than that fiber density of 
the hydrophilic material constituting the cushion layer 9 t 
and movement of the excrement in the lateral direction 
can be prevented by the liquid barriers 15a. 
[0038] In Fig. 4(B), liquid barriers 15b are formed 
such that the intermediate sheet 6 rises upwardly from 
the surface of the absorbent core 2 and extends toward 
the tops of the protrusions 8. In Fig. 4(C), the top sheet 
5 hangs down from substantially the tops of the protru- 
sions 8 toward the absorbent core 2 whereby liquid bar- 
riers 15c are formed. Although the top sheet 5 and the 
intermediate sheet 6 are liquid-permeable, the top sheet 
5 and the intermediate sheet 6 are folded up into two 
and joined together by a hot melt type adhesive, fusion- 
bonding or the like, at the portions of the liquid barriers 
15b and 15c shown in Figs. 4(B) and 4(C). Thus, the 
liquid barriers 15b and 15c are less permeable to ex- 
crement than the hydrophilic materia] constituting the 
cushion layer 9. 

[0039] In the examples shown in Figs. 4(A) to 4(C), 
as well as in the example shown in Fig. 3, excrement 
hardly spreads in the lateral direction in the protrusion 
8. Instead, excrement spreads along the longitudinal di- 
rection (Y-axis direction) in the protrusion 8 whereby it 
is effectively absorbed by the absorbent core 2. 
[0040] Figs. 5(A) and 5(B) are each sectional views 
showing an example in which the cross-sectional areas 
of the protrusions 8 of the absorbent articles 1 and 1 A 
are changed, respectively. In an absorbent article 1B 
shown in Fig. 5(A), the cross-sectional area of each of 
the protrusions 8a positioned near the center of the ab- 
sorbent article in the lateral direction (X-axis direction) 
is greater than the cross-sectional area of each of the 
protrusions 8b near the sides in the lateral direction (X- 
axis direction). 

[0041] In this case, the center protrusions 8a having 
a larger cross-sectional area are easily deformed de- 
pending on the shape of the crotch region or the uro- 
genital organs. Further, because the side protrusions 8b 
have a smaller cross-sectional area, more protrusions 
can be provided near the sides in the lateral direction 
(X-axis direction) and having a short pitch. Thus, spread 
of excrement in the X-axis direction can be more effec- 
tively prevented. 

[0042] Also, as in the absorbent article 1C shown in 
Fig. 5(B), it is of course possible to provide the liquid 
barriers 15 in the protrusions 8a and 8b with different 
cross-sectional areas. 

[0043] Incidentally, if necessary, th cross-sectional 
area of the center protrusions may be made smaller than 
that of the side protrusions, contrary to th above m ra- 
tioned examples. Further, the cross-sectional areas of 


th protrusions may be made gradually smaller or grad- 
ually larger, from the center to the sides. 
[0044] Fig. 6 is a plan view showing an example of 
the absorbent article of the present invention with its sur- 
5 face structure material facing upward, in which the ab- 
sorbent article is formed in an hourglass shape for use 
as an open-type disposable diaper. Incidentally, by 
changing the shape optionally, the absorbent article of 
the present invention may be used as a pants-shape dis- 
10 posable diaper, a urine absorbent pad for incontinenc 
or a sanitary napkin. 

[0045] In the absorbent article 1D, the back sheet 3, 
the absorbent core 2, the intermediate sheet 6 and the 
top sheet 5 each extend to tbe sides thereof, at a front 
'5 portion 22 facing the abdominal side of the wearer in 
use and at a rear portion 23 facing the hip portion of the 
wearer in use, so that the absorbent article 1 D has an 
hourglass shape. The protrusions 8 are provided so that 
they substantially cover the absorbent core 2 at an in- 
20 termediate portion 21 facing the crotch region of the 
wearer in use and extend from the intermediate portion 
21 to the front portion 22 and the rear portion 23. That 
is, the protrusions 8 continuously extend from the front 
portion 22 to the rear portion 23 in the longitudinal di- 
*5 rectton of the absorbent article 1 D. 

[0O46] In the absorbent article 1 D, the cushion layer 
is easily deformed depending on the shape of the crotch 
region of the wearer, and further on the shape of the 
abdominal portion and the buttocks of the wearer, and 
30 excrement introduced into the intermediate portion 21 
easily moves to the front portion 22 and the rear portion 
23, and leakage from the sides of the intermediate por- 
tion 21 can be prevented even when a large amount of 
excrement is introduced thereto. 
35 [0047] Incidentally, the whole shape of the absorbent 
article 1D shown in Fig. 6 can be variously changed de- 
pending on the uses. For example, the plane shap of 
the absorbent core 2 may be rectangular. 
[0048] Incidentally, in the above-mentioned respec- 
ts trve figures, the protrusions 8 linearly and continuously 
extend in the longitudinal direction. However, they may 
be formed intermittently such that the cushion layer 9 is 
omitted at intervals in the longitudinal direction and the 
top sheet 5 and the intermediate sheet 6 are joined at 
*5 the omitted portions. In this case, the respective protru- 
sions 8 should preferably have a shape which is larger 
in the longitudinal direction (Y-axis direction) than in the 
lateral direction (X-axis direction). 
[0049] White in the foregoing specification the present 
50 invention has been described in relation to preferred 
embodiments and many details have been set forth for 
purpose of illustration, it will be apparent to those skilled 
in the art that the present invention is susceptible to ad- 
ditional embodiments and that certain of the details de- 
55 scribed herein can b varied consid rabry without de- 
parting from the basic principles of th present inven- 
tion. 

[0050] As used herein, "comprises" and all its gram- 
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matical forms specifies th presence of stated featur s, 
integers, steps or components, but does not preclude 
the presence or addition of one or more other features, 
integers, steps, components or groups thereof. 


Claims 

1 . An absorbent article comprising a liquid-permeable 
top sheet, a back sheet, and an absorbent core in- 10 
terposed between the top sheet and the back sheet, 
wherein the top sheet rises upwardly from the ab- 
sorbent core to have a plurality of protrusions, which 
extend parallel with one another in a longitudinal di- 
rection of the absorbent article, and a hydrophilic *s 
material is provided within the protrusions so as to 
form a cushion layer. 

2. The absorbent article of Claim 1 , wherein: 

a liquid-permeable intermediate sheet is pro- 20 
vided between the top sheet and the absorbent 
core, and the top sheet and the intermediate sheet 
are joined at valley portions between the protru- 
sions to hold the hydrophilic material within the pro- 
trusions. 25 

3. The absorbent article of Claim 2, wherein: 

joining of the top sheet and the intermediate 
sheet at the valley portions is carried out at intervals 
along the longitudinal direction. 30 


that of the hydrophilic material are provided inside 
of the protrusions along the longitudinal direction to 
substantially divide the hydrophilic material into two 
portions in the resp ctive protrusions. 

10. The absorbent article of Claim 9, wherein: 

each of the liquid barriers is a resinous film or 
a hydrophobic nonwoven fabric. 

11. The absorbent article of Claim 9, wherein: 

the intermediate sheet upwardly rises from 
the absorbent core, at the inside of the protrusions, 
to form the liquid barriers. 

12. The absorbent article of Claim 9, wherein: 

the top sheet downwardly hangs from the tops 
of the protrusions, at the inside of the protrusions, 
to form the liquid barriers. 

13. The absorbent article of Claim 1 , which is a dispos- 
able diaper. 

14. The absorbent article of Claim 1 , which is a sanitary 
napkin. 

15. The absorbent article of Claim I, which is a urine 
absorbent pad. 


4. The absorbent article of Claim 2. wherein: 

the density of the cushion layer is 0.4 g/cm 3 
or less and the hydrophilic material is formed by hy- 
drophilic fibers or hydrophobic fibers subjected to 35 
hydrophilic treatment, having a fineness of 1 denier 
or more. 

5. The absorbent article of Claim 2, wherein: 

a height of the protrusions is 5 mm or more. 40 

6. The absorbent article of Claim 2, wherein: 

a gap between the adjacent protrusions, at 
mountainsides thereof, is narrower than the width 
of the valley portions. 45 

7. The absorbent article of Claim 2, wherein: 

cross-sectional areas of the protrusions posi- 
tioned near the center in a lateral direction perpen- 
dicular to the longitudinal direction is greater than so 
cross-sectional areas of the protrusions near the 
sides in the lateral direction. 

8. The absorbent article of Claim 2, wherein: 

th back sh et is liquid-imp rmeable. ss 


9. The absorbent article f Claim 2, wherein: 

liquid barriers inferior in liquid-permeability to 
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Fig. 3 
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Fig. 5(A) 



Fig. 5(B) 
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Fig. 6 
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